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Abstract 

T he current study i nvesti gated si x teachers, three i n second grade and 
three in fourth grade, and their belids about learning, instruction, 
and technology. T hefi rst si gni fi cant fi ndi ng wasthat theteachers who 
held objectivist notionsabout learning and instruction also held ob- 
jectivist views concerning technology and the teachers who possessed 
construed vi st bel i dsabout learningand instruction alsohad construc- 
tivist belids about technology The second major finding wasthat 
these second-grade and fourth-grade teachers differed in their beliefs 
about learning and instruction, as well as their beliefs concerning 
technology The second-grade teachers placed greater emphasis on stu- 
dent-centered concerns whi lethei r fourth-grade colleagues were more 
teacher-centered. T hedifferencei n thebeliefsand approachesto teachi ng 
at the primary and upper elementary grades may have implications 
for teacher preparation and inservice training efforts 


E lementary teachers go through a preparation program to 
ready them for teaching, including four-year programs, 
fifth-year programs, graduate programs, and alternative 
credential programs(M orey, Bezuk, & Chiero, 1997).Thesepro- 
gramsall share in providing their students "general knowledge, ... 
subject mater, ...professional education, ... including student teach- 
ing,... pedagogical content knowledge, referfing] to the knowl- 
edge teachers need to represent and impart subject matter to stu- 
dents... [and] conceptual orientation" (pp. 6-8). Elementary 
teacher preparation programs may vary somewhat in content and 
structure, but most programs tend to adhere to a constructivist 
philosophy of teaching and learning. A "constructivist" philoso- 
phy, according to von G lasersfeld (1989), holdsthat newly learned 
information is uniquely altered by learners as it is assimilated into 
prior existing knowledge. This view contrasts with objectivism, 
which (Lakoff, 1987) holds that knowledge exists (objectively) 
outside of themind in discrete chunks, and learning occurs when 
that knowledge is transmitted from a source (teacher) to destina- 
tion (learner). 


Cochran, DeRuiter, and King (1993) examined pedagogical 
content knowledge of beginning and experiences teachers. These 
researchers suggested that preservice teachers should be exposed 
to pedagogical content knowledge to enhance and develop con- 
structivist approaches defined as "interpret(ing)... critically 
reflect(ing)... represent(ing) information (in multipleformats) ... 
adapt(ing)... tailor(ing)... flexible understanding" (p. 264). This 
inclusion would involve "conceptually integrated instruction, ... 
observ(ing) and reflect(ing) on one's own teaching and that of 
others in a content area, ... (and) early, continued, and authentic 
field experiences with opportunities for real teaching and follow 
up reflection and feedback" (p. 269). Anderson and Piazza (1996) 
wrote about a change in the math courses at their university to 
movetowardsconstructivist modes.T heseauthorsmaintained that 
"preservice teachers have a limited personal experience with con- 
structivist perspectives on learning... need a clear 
understanding... appropriate experiences and time to develop a 
philosophy" (p. 52). Anderson and Piazza argued, based on Bruner's 
(1963, 1966) work, that "the purpose of education isto assist thestu- 
dentin learning how to obtain knowledge; not the memorization of a 
body of fact" (p. 51). M introp (2001) developed a constructivist pro- 
gram for preserviceteachers based on Shulman's(1987) model of "Fos- 
teringCommunitiesofTeachersasLearner^' (p. 208). M introp'smodel 
followed "research-share-perform cycled (p. 208). 

Jonassen, W ilson, Wang, and Grabinger (1993) supported this 
integration of constructivist teaching, arguing that more mean- 
ingful higher order learning in most, if not all content domains, 
"is better supported by constructivist uses of production-rule ex- 
pert system^' (p. 85). They included in expert rule systems "feed- 
back facilitators, personal knowledge representation tools, and 
cognitive study tool£' (p. 93). Feiman-Nemser (2001) extended 
the argument to include teachers through professional develop- 
ment. I nstruction should begin at the preservice level but should 
be shaped to fit the needs of beginning and experiences teachers 
so these teachers can practice constructivism in their schools. 
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Preparing preservice teachers to integrate technology in ways 
that support that constructivist objective has been another goal of 
teacher preparation programs. Technology, mainly in theform of 
computers, is being touted in education as an instructional tool 
that will greatly aid teaching and learning. H owa/er, new teachers 
struggle in actually building student-centered environments with 
technology in their own classroom once they graduate. The Of- 
ficeof Technology Assessment (1995) reported that inexperienced 
teachers do not know how to merge technology and instruction 
in their classrooms. Teacher education programs need to better 
understand the factors that make that successful integration so 
challenging for their graduates. 

Teacher^ struggles to build constructivist environments may 
betied to their beliefs about learning, instruction, and technology 
use. Those beliefs in turn may affect what theteacher does in the 
classroom. How these beliefs are formed may be based on a mul- 
titude of factors, including success or failure as a teacher in the 
classroom using different methods, experience as a student, and 
experiences with thecooperating teacher during student teaching. 
Theteacher preparation program should includemethodsof help- 
ing preservice teachers develop student-centered approaches. 

Constructivist Use of Technology 

How technology, especially computers, is used or integrated is of 
critical concern to teacher educators, educational reformers, and 
other educators who subscri be to the benefits of student-centered 
learning environments. Educational reformers, such as Means 
(1994) and Kozma(1994), have argued that teaching and learn- 
ing need to be transformed from the didactic, teacher-centered 
model into amoreinquiry- based, student-centered approach. Tech- 
nology, especially thecomputer, is seen as a critical tool to support 
thischangein instruction by allowing and supporting inquiry and 
exploration by students. Accordingto M eans, technologies can be 
characterized as "they can tutor, the/ can explore, they can be 
applied as tools, and they can communicate" (p. 11). These func- 
tions can support constructivist teaching or the/ may support 
teacher-centered approaches; it is up to theteacher to decide how 
instruction will be handled in individual classrooms. 

One study that showed individual teachers choosing and inte- 
grating technology in a constructivist manner was completed by 
M arcovitz, H amza, and Farrow (2000). They looked at students 
and teachers in third- and fourth-grade elementary classrooms. 
Of the participants, oneteacher had been using a computer for a 
few years, one teacher had been using a computer for nearly a 
year, and one teacher had just begun to use a computer. They 
found in this ethnographic study that students took on the sup- 
port rolesforeach other in theformsof "playing, sharing, reading, 
small help, becoming expert, teaching" (p. 217). They reported 
that someof theresponsibility for learning gradually shifted to the 
students. T hese results suggested that technology could support a 
naturally occurring shift in approach to learning and in the roles 
of teacher and student. 


Saye (1997) also investigated actual classrooms, to study the 
roleof technology with teachers and students in teacher-centered 
and student-centered settings Sayeexamined teacher attitudesand 
practice in high school classrooms and developed interesting in- 
sight into the roles of teachers in objectivist (teacher-centered, di- 
dactic) and constructivist (student-centered) classrooms T heteach- 
ersin thestudy indicated that they thought of technology asa way 
for enrichment, control, and empowerment for students. H ow- 
ever, teachers differed about whether they emphasized teacher 
control or student empowerment when using technology. Saye 
reported that teachers who used technology to reinforce tradi- 
tional teacher-led practice sent a message to their students that 
this isthe way instruction should take place. T hestudents in turn 
supported this suggestion by saying that objectivist instruction is 
the way that teach ing should take place. T h is suggests that teach- 
er£ beliefs may be long-lived and could be passed down to their 
students. 

Teacher Beliefs in Learning and 
Instruction and Technology Integration 

Teachers who match a belief system well rooted in constructivist 
teaching to technology use need to be explored. Becker and Riel 
(2000) analyzed "the relationship between teacher pedagogy and 
their use of computers in teaching" forteachersin grades fourto 
twelve (p. 6). T hey organized the surveyed teachers into four cat- 
egories: teacher leaders, teacher professionals, interactiveteachers, 
or private practice teachers, based their philosophies as indicated 
on theTLC (Teaching, Learning, and Computing) surve/.They 
found that teacher leaders and teacher professionals were "more 
likely than other teachersto seegood teaching in termsof facilitat- 
ing student inquiry rather than directly transmitting knowledge" 
and are more I i kely to emphasize "student engagement i n learn i ng 
and meaningful ness of content than to be concerned about dis- 
seminating a specific externally mandated curriculum to unmoti- 
vated students!' (p. 14). Theteacher leaders and teacher profes- 
sionals also used computers more frequently than teachers in the 
other categories and used the computers for constructivist activi- 
ties such asto communicatewith others, "analyzedata, and learn 
to work collaboratively" (p. 23). Becker and Riel created an addi- 
tional category of teachers for exemplary computer use that was 
based on instructional use of software, professional use of com- 
puters, expertise, accessto technologies by teachers, student useof 
computersin intricate projects, and changein computer use over 
time. They found that "teacher leaders were 10 times as likely as 
Private Practice Teachers to be designated as Exemplary Com- 
puterUser^' (p. 25). H owever, Becker and Riel cautioned that the 
vast majority of teachers did not fall into either category. 

Barriers to Constructivist Use of Technology 

Thefocuson what pra/entsteachers from integrating technology 
needs to be examined closely. Ertmer(1999) examined the barri- 
ers that pra/ent teachers from integrating technology. She classi- 
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fied such barriers into two categories: first-order barriers that are 
external to the teacher, such as not having access to computers or 
training, or not having enough time to plan; and second-order 
barriers that are internal to theteacher, such as beliefs about edu- 
cational practices. Ertmer suggested that technology integration 
had been focused on first-order barriers because they could be 
pinpointed and remedied easily, and there has been the assump- 
tion that once these barriers were overcome, technology integra- 
tion would ensue. H owa/er, Ertmer argued that how teachers face 
first-order barriers seems to relate to second-order barriers She 
suggested that second-order barriers, teaching philosophy in par- 
ticular, might be the stronger limiting factor in predicting com- 
puter use to support constructivist approaches. 

Ertmer, Addison, Lane, Ross, and Woods (1999) studied the 
relationship between first- and second-order barriers and technol- 
ogy usein practice T he/ surve/ed, interviewed, and observed sa/en 
teachersin kindergarten, first, second, and multiagefirst- and sec- 
ond-gradeelementary classrooms over a six-week time period. T he 
participant teachers viewed technology as being "additional or 
supplementary to the existing curriculum," not as a way to ex- 
plore new topics (p. 62). T hese teachers used technology for a 
variety of reasons. Se/en teachers used it because it was "exciting 
and motivating," and six because "students needed to usetechnol- 
ogy to be prepared for the future" (p. 65). They found that the 
four teachers who described technology as a supplement "experi- 
enced more second-order barriers than the other teachers," sug- 
gesting that these teachers did not see the importanceof technol- 
ogy use in relation to their education philosophies (p. 66). 

In today's landscape, a significant barrier to technology inte- 
gration might be the national trend toward greater teacher ac- 
countability and the curriculum pressures applied by the adop- 
tion of statemandated standardized tests in elementary grades. 
Theintroduction of statemandated standardsand tests have surely 
affected the day-to-day instruction in the classroom. These tests 
often emphasize recall of individual facts instead of developing 
higher order thinking skills (Jonassen, 2000). M cM illan, M ryan, 
and Workman (1999) reported that this encourages teachers to 
spend their time teaching specific facts to students so they can 
recite them back to theteacher. To cover all required content, 
teachers are forced to movequickly through material, whether or 
not all students have demonstrated understanding of the infor- 
mation. Students are being taught how to take tests, further re 
ducing available class time. In short, the need to cover test mate 
rial and test preparation clearly influence curriculum choices. 

Preservice teachers must reconcile what they hear with what 
they see, they spend someof their time being trained in the insu- 
lated world of the col lege classroom and the rest of their time in 
the public schools observing teachers trying to strike the balance 
between sound pedagogical practice and the pressure to improve 
standardized test scores. This research study examines the beliefs 
about learning and instruction held by second- and fourth-grade 
teachers who had been teaching for a relatively short amount of 


time, and attempts to identify any relationship between their be 
liefs and how they use technology. T his study looks at if and how 
theseteachers found such a balance between practiceand pressure 
in using constructivist methods, including the use of technology, 
to support a student-centered environment. 

Thefindings of this study may encourage followup examina- 
tions that further explore teacher^ views about the interaction 
between curriculum and high-stakes state testing. Results from 
this study may also suggest critical components that seem to im- 
pede effective integration, at least for two specific grade levels. 
T hese findings haveimplicationsfor preservice programs by iden- 
tifying breakdowns between theory and practice. In addition, re 
suits from thisstudy can be useful to in-servicedevelopment. Pro- 
fessional de/elopment can also provide support and e/idenceto 
help teachers use technology to promote active student use. Fi- 
nally, thisstudy examines differences, both in philosophy and in 
practice, between second- and fourth-grade teachers, which have 
not been well researched. 

T here are sa/eral limitations to this study. T he sample studied 
was taken from one school, in one school division with a unique 
culture and administration. N o attempt was made to evaluatethe 
myriad factors that influencethe beliefsof this particular group of 
teachers. Further studies should look at least at two schools to 
begin to isolate elements that may be idiosyncratic. The present 
study examined teacher^ beliefs in one moment of time. Addi- 
tional studies should track changes in teacher^ beliefs over long 
periods of time. Onefinal limitation isthat the primary investiga- 
tor had been a member of the school community as a student 
teacher, which may have somewhat colored participant's responses, 
although wedo not believethat to bethecase. 

Method 

Thisstudy was conducted in a midsize public elementary school 
in a suburban town in a mid-Atlantic state. The school enrolled 
approximately 462 students in grades K-5, and had a decidedly 
bi-modal population with manyupper-middleclassfamilies(about 
50%), but at the same time with a significant number of families 
classified as lower-income. In the2001-2002 school year, 22% of 
students at the tested school received free lunches, and another 
17% received reduced-price lunches. 

Participants and Setting 

Six teachers participated in thisstudy, three from second grade 
and three from the fourth grade. Five teachers were female. 
The teachers had an average of 6.7 years of teaching experi- 
ence, ranging from 3 to 21 years, not including time substitut- 
ing. Two teachers, onein second gradeand onein fourth grade, 
taught in an "extended year" classroom. The extended year 
setup was designed to provide sustained support for students 
in thethird ability quartile, 25-50%, i.e., students not at risk 
of retention, but who need additional assistance. The cl ass size 
in the extended year classrooms is smaller, approximately 9- 
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15 students, and the school year started two weeks before the 
rest of the school and ended two weeks after. Another of the 
second-gradeteacherstaught in a multi-age first-gradefsecond- 
grade environment with a co-teacher; the participating teacher 
specialized in second grade, while the co-teacher specialized in 
first grade. Each teacher had her own classroom. 

T he lead author spent eight months prior to the beginning of this 
study in theschool, fivemonthsasamethodsstudent and threemonths 
as a student teacher in one of the participating fourth-grade teacher's 
classroom. I n addition, shespent significant timeobservingoneof the 
participating second-grade teachers and taught two lessons in that 
teacher's classroom. The lead author also observed one lesson in oneof 
other fourth-gradeteacher'sclassroom, and one lesson by oneof other 
thesecond-gradeteachers; shespent no timeobserving the remaining 
fourth- and second-gradeteachers 
All of the second- and fourth-grade teachers (five in each 
grade) at the school were invited to participate in this study, 
but two from each grade declined. Pseudonyms are used 
throughout the report for all teachers. Following is a descrip- 
tion of the participants: 

Kelly: mid forties, has taught three years in the fi rst-/second- 
gradeclassroom, and spent seven years substituting in multiple 
grades. 

Maria: late twenties, has taught two years in second gradeand 
three years in third grade. 

Rebecca: mid forties, 19 yearsteaching second grade, oneyear 
teaching Kindergarten, oneyear teaching third-fourth grade 
combination class, and has been teachingfortwenty-oneyears. 
Melissa: early fifties, has taught two years in fourth gradeand 
many yearsteaching preschool, first and second grades. 
Robert: late twenties, has taught oneyear in first gradeand 
four years in fourth grade. 

Christina: early fifties, has taught four years in fourth grade. 

There were four computers in each teacher's classroom. The 
teachers had limited access to Internet sites, depending on ap- 
proval from thedistrict central administration. Theteachers could 
use county-approved software, and had access to M icrosoft Of- 
fice. There were at least two cameras stored at the school that 
could be reserved for teacher use. 

Students in the fourth-grade teacher^ classes were required to 
take a state- man dated standardized history test in M ay. Students 
in third grade were required to take state standardized tests in 
English, math, history, and science. Students in thesecond grade 
did not take a state exam. 

Data Collection and Instruments 

T heteachers completed an open-ended question survey, designed 
by the primary investigator. (See Figure 1.) T he participants were 
asked to complete the survey by the date of the interview. T he 
survey consisted of nineopen-ended questions related to technol- 


Define technology: 

W hat would you liketo learn about using technology? 

What kind of software do you use in your classroom? 

W hat are barriers to technology use i n the classroom? 

Why do you use technology in the classroom? Do students 
benefit? 

What are the risks of using technology in theclassroom? 
Definetechnology integration: 

When istechnology use appropriate in theclassroom? 

W hat are your goalsfor technology use in your classroom? 


Figure 1. Survey Questions 

ogy and technology use. Two teachers, one in each grade, did not 
havethe survey completed by the date of the interview and com- 
pleted thesurvey after the interview. 

The teachers also responded to seven questions (See Figure 
2) during an interview that lasted approximately 20-40 min- 
utes. The interview questions related to teacher beliefs about 
learning and instruction. There were no questions related to 
technology in a deliberate effort to isolate beliefs about learn- 
ing from practices related to technology, so that a possible re- 
lationship could belater studied. Theinterview was semi-struc- 
tured, with the order and the wording of the questions being 
predetermined; sixquestionswerethesameforall theteachers 
and the seventh question asked for insight into the teacher's 
specific classroom structure: extended year, multi-age, or tra- 
ditional. Teachers were allowed to interpret questionsand an- 
swer how they felt was best. The investigator tried not to lead 
teachers in responding to the questions. Interviews were con- 
ducted in each teacher's classroom with only the teacher and 
first author present. 

Survey and interview data were classified into patterns con- 
cerning beliefs about learning and instruction, and technology 
usi ng the constant comparative measu res. T eacher perspectives were 
judged and classified as consistent with either a student-centered 
or teacher-centered approach. For example, the statement made 
by Kelly that "... you have to find out what is going to interest 
them (thestudents), what aretheir interests and if you can do that 
I think you got them" was consistent with idealscommonly asso- 
ciated with student-centered learning, hence it was classified as 
such. Patternsof beliefs in instruction and technology useemerged 
within grade level and across grade levels. 

Results 

Results are presented in three sections. First, an overall picture of 
thesecond- and fourth-grade teachers is depicted. Then, a sum- 
mary of teacher beliefs related to learning and instruction, espe- 
cially those linked with planning and changein curriculum is of- 
fered. Finally, beliefs associated with technology, focusing on how 
theseteachersdefined technology and technology integration and 
how and why technology was used, are presented. 
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W hat is the goal or purpose of second or fourth grade? 

H ow do you plan for a lesson? 

H ow/W hen do you think students learn best? 
Whatmakesyou implement a change in thecurriculum, if not 
mandated by others? 

H ow much do you feel you influence curriculum decisions? 

H as SOL testing affected your teaching? If so, how? 


Figure 2. Interview Questions 

Overall Picture 

Second-grade teachers 

The second-grade teachers expressed a strong desire to address 
student needs and adapt their teaching to those needs when plan- 
ning and teaching. All three teachers expressed beliefs that tended 
to be consistent with a constructivist philosophy and depicted 
thei r classrooms as places where students were active partici pants. 
The teachers emphasized using technology and making changes 
in the classroom to fit individual students needs. These teachers 
indicated that the goal of second grade was to help students be- 
come strong readers, with good fluency, word recognition, and 
comprehension.Theseteachersdidnot want their studentsto leave 
second gradewithout being ableto read well. 

T hese constructivist tendencies were evident in the teacher^ re- 
sponses to the instrument questions Kelly, for sample stated that 
what shewanted to learn was "mo re useful applicationsto createhands 
on learningfor student^' with technology. M aria stressed that students 
learn best "when they areactively involved, ... if they are passive learn- 
ers... I don't think they are learning as much. The/need to beactively 
involved and engaged in what they aredoing." 

Fourth-grade teachers 

The fourth-grade teachers, on the other hand, were somewhat con- 
flicted. They espoused someideas consistent with amoreconstructiv- 
ist philosophy, but were quite settled in a teacher-centered routine 
T heseteachers portrayed their classroomsasplaces wheretheV irginia 
Standardsof Learni ng drove all activity and wherethei r goalsand needs 
(perhapsuninteitionally) superceded thoseofthestudeitsTwo teaches 
spoke about fourth grade as being a transition to the intermediate 
grades in middleschool, wherestudents would need to be more inde- 
pendent. M elissa stated that "I think that you are helping them make 
an emotional jump too because before you know, everything (in el- 
ementary school) is kind of small group and very nurturing and then 
they kind of just get hit by thiswall of content and testing." 

The fourth-gradeteachers were very focused on covering the state 
standards T hey did not feel they wereableto add what they want (to 
makeitfun) and werepressured by th e state testi n g. M elissa stated that 
"I think I haveallthesebooksand wonderful ideasthat I would liketo 
add, and yeti dont feel likel havetimetodothem. I cant do different 
activitiesthat I think kids would really grow from, (because) I have to 
get through those (state objectives)." 


Learning and Instruction 

Second-grade teachers 

The second-grade teachers bridged curriculum to students and 
found ways to relatethecurriculum to their students, rather than 
theother way around. For example, Kelly used books so that "the 
kids can really sort of put themselves there." Kelly suggests that 
she wants the students to form their own perspective about the 
material. She used books to help students construct their learn- 
ing. M aria stated that, "I look at theSO Ls(Virginia Standardsof 
Learning) and I start with that and I think what can I do, you 
know, to enhance thisto makethem (the students) excited about 
it. Isthere anything hands-on I can do with them?" When asked 
how and when students learn best, the second-grade teachers fre- 
quently mentioned that studentsshould be active and involved in 
hands-on activities. Kelly stressed theimportanceof inquiry, find- 
ing the students interests, and teaching to students appropriate 
level. M aria and Rebecca too, belie/ed that students need to be 
active and have ownership of their work. 

A shared philosophy of learning emerged from their descrip- 
tions of how they plan for a lesson. Kelly stated that when she is 
planning a lesson she starts with a book, then "I try to enrich it 
with a hands-on activity ... videos allow the kids to get to see 
things maybe they haven't develop the background." Rebecca 
planned dependingon what thestudents need. M aria began plan- 
ning with the standards of learning, but tried to find a way to get 
the students enthused about the subject. 

Fourth-grade teachers 

T hefourth-gradeteacher^ practices weredecidedly moreteacher- 
centered. W hen asked how and when students learn best, M elissa 
replied that she preferred that students "learn by doing it them- 
selves. Thetime I'm the happiest in here as a teacher is when they 
are working in their small groups with a project they aredoing, a 
poster or a model where they're actually doing something." Yet, 
shedid not feel that strategy was an option with her current class 
because of potential behavior problems. Robert stated that some- 
times learning "kind of depends on thestudent." H econve/ed in 
the interview that teachers should set an appropriate level for the 
student, not too high or too low. H owe/er, Robert also believed 
that students learn best "when their energy level doesn't interfere 
with them being able to focus" possibly revealing a belief that 
studentsshould conform to the teacher's needs. 

In describing how sheplansfor a lesson, M elissa stated that she 
"considers the group I have and what typeof learning styles they 
have,” addingthatduringa lesson shewill either usemanipulatives 
or draw a picture diagram of it. But then she went on to say al- 
most apologetically, "but it's kind of I ike a demonstration, lecture 
kind of thing. And that they will probably do like a practice of 
that." Melissa indicated that "I'd likeitto have more of a discov- 
ery approach, but I haven't found that in the classes I teach to be 
theway to go all thetime." Robert planned based around thestate 
standardsof learning: "I make sure that I cover them, but turn 
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them into something fun and creative ... because if kids are not 
havingfun theyjustgetturned offto learning." Robert also stressed 
that hetaught what hefound to befun. W hen asked if hebelieved 
that heinfluences curriculum decisions he responded that "I think 
I changeit (thecurriculum) to fit what I enjoy teaching, but I also 
makesurethat I do cover what isexpected, just to have more fun 
in certain units." 

High-Stakes Testing and the Curriculum 

All the teachers agreed that they are influenced by the state-man- 
dated tests. Atthetimeof this study there were no state tests in the 
second grade and onesocial studiestest in thefourth grade. Inter- 
estingly however, students in third grade took no fewer than four 
SO L exams. 

Second-grade teachers 

T he second-grade teachers all felt their teaching was influenced 
by the state tests because of the need to lay the groundwork for 
third grade. Kelly believed that she needed to get her students 
ready for the state tests in third grade by making sure that her 
students could "really read well on those tests, be able to extract 
information, (and) beableto summarize." Rebecca reported that 
sheno longer had timeto do somefun activities, likecookingand 
crafts, becausethereisso much to cover. 

When asked about making changes in thecurriculum when not 
mandated by others to do so, the second-grade teachers emphasized 
finding students needsand making a match. Kelly spokeabout bring- 
ing in another topic that sheisexcited about and that relates to a par- 
ticular SOL. She also stated that she makes a change when "I seethe 
kids are not grasping it then I would look for another direction . . . 
when I don't see that it's meeting the needs of the students" Maria 
echoed this sentiment: "You gaugeyour students somehow, you look 
at your students and see... it all depends on your class and your stu- 
dents I think, the individual needs" Rebecca also affirmed that she 
makes a change "if it's not working for thechi Idren." 

Fourth-grade teachers 

The fourth-grade teachers reiterated the notion that they need to 
"cover specific things? and that "timeisa pressure." M elissa pointed 
out that the standards "give [me] a path to follow" but they also 
"make it difficult for me because I feel likel am movingon before 
I have all the children able to do it. And I can't stop and wait 
becausethen wearenot on track, so that the pacing of how I teach 
has changed becauseof it." Robert added "I am forced to teach to 
the test ... I don't enjoy it sometimes because I think the kids 
aren't really gettingthebig picture." C hristinaobserved that fourth- 
grade teachers "probably spend more time working on history 
than they would otherwise, because of that test. Even to thedetri- 
ment to other subjects." 

The fourth-grade teachers tended to follow the state curricu- 
lum more closely, although Melissa and Robert did tweak it from 
timeto time. Melissa reported, "there are so many thingswe have 


to cover that I don't really havetimeto go into (additional) things. 
[But] occasionally! digressfrom thecurriculum when I find some 
important information that is not really what wearetal king about 
but is a wonderful link and that might help them next year, or 
might be something that they had in the past." Robert also 
branched off from thecurriculum: "Sometimes I get into certain 
units more than others. I enjoy teaching plants... I like to teach 
animals and living systems unit, ...so my philosophy is to teach 
these kids so that in thefuturethey will protect the environment 
more, ... bring in what I think is important for the real world.” 
C hristina made changes only when those who design thecurricu- 
lum told her that there was a change: "everything that I do is with 
the (state) curriculum, and when they change the curriculum, I 
have to change." 

Curriculum Decisions 

Second- and Fourth-grade teachers 
Neither the second- nor fourth-grade teachers believed that they 
had much influenceover curriculum decisions T heexception was 
Kelly(asecond-gradeteacher), because she wason thecurriculum 
committee at theschool; shefelt shehad morecontrol on curricu- 
lum decisions, "on the committee, I feel likel am being asked if 
thecurriculum is meeting the needs of ourstudents. So it'saway 
of asking the teacher who is in the classroom a/ery day... is this 
what the kids really need?' M elissa, a fourth-grade teacher, was 
also on theschool curriculum committee at theschool level but 
felt I ess empowered. "I don't think we have much leeway in deter- 
mining what is being taught at which grade level, just how it is 
being taught." Second-grade teacher M aria and fourth-grade 
teacher Christina, on theother hand, believed that they have ab- 
solutely no influenceon thecurriculum. M aria felt that commit- 
tees make the curriculum and "I think it's kind of driven by, you 
know, this is what they need to know and they are going to be 
tested on this." C hristinafelt that thecurriculum ishanded down, 
preventing her from doing what she wants. 

Efforts by Rebecca and Robert to change thecurriculum indi- 
cated that although they believed they could not change thecur- 
riculum, there was room for flexibility. Rebecca, at the second- 
grade level, believed that she could "put my style in with what the 
county wants, so it will work for me." Robert, at thefourth-grade 
level, indicated that he does influence the curriculum by being 
ableto bring other things in to teach and to end a topic when he 
feels the students are no longer havingfun with it. 

Technology Beliefs: Different Definitions 

Second-grade teachers 

When asked to define technology on the survey, the second-grade 
teach ers d escr i bed how it was used, with examplesof specifictools For 
©(ample; Kelly defined technology as"aprocessthat improves produc- 
tivity. I n theclassroom, technology provides [for us]. . . morein depth 
information (viathelnternet) publishing process (beyond thewritten 
copy) and video/laser disk recordings" M aria defined technology as 
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"multimedia computers (video, interactive voice, sound), classroom 
software Internet, cameras VCR, DVD, a tool or instrument that 
helpsto organize and accomplish specific tasks" I n addition, when the 
second-gradeteacherswereasked to definetechnology integration they 
wrote in broad terms to include anytime that would benefit student 
learning. Kelly wrote "using computers laserdiscs video, etc., to aid in 
theinstruction and learningof students" and M ariapenned "combin- 
ing subjects with a form of technology to enhance curriculum and 
classroom instruction." 

Fourth-grade teachers 

Thefourth-gradeteachete definition of technology was similar to 
that of their second-grade colleagues M elissa and Christina pro- 
vided a list of terms: "the use of different media: computer, 
overheads, tape players, video, laser discs, LCD projectors and 
software, Internet." Christina added, "I suppose one could in- 
cludeT.V., videos, CDsand the I ike too." They described tech- 
nology integration in terms of what to do, for example "using the 
computer as part of the lesson." H owever, Christina did add that 
teachers should "use other technological de/ices and programs to 
support what is accomplished in the classroom." 

Technology Use 

Second-grade teachers 

Second-gradeteachersused technology to supplement thecurriculum 
and as toolsfor student learning. The/ tended to describe technology 
use from the student's perspective M ariasaid she used technology "to 
enhance lessons capture student attention, to show effective use of 
technology to students" Kelly stated that sheused technology to "pub- 
lish students work during the last step in writing process Researching 
or furthering interest in subjects discussed by exploring the Internet; 
skill and drill." M aria added that technology could be used "almost 
anytime where ... students can create pictures stories, projects., it 
reaches all learning styles" Kelly wrotethat technology should beused 
"whena/er it can be usd effectively to providean enriching opportu- 
nity for students to better understand atopic." 

The second-grade teachers reported that the major risk with 
using technology was that it was not always dependable. For ex- 
ample, Kelly wrote that a risk of using technology in the class 
room included "system failure (network)." M aria wrotethat she 
felt a risk was that "sometimes it (technology) does not function 
properly." Kelly and M aria both added that it does not provideall 
the assistance a student may need, and that students need a great 
deal oftimeto type. Kelly stressed that technology should support 
student-centered and handson learning; M aria emphasized that 
she wants students to learn how to use the technology. 

Fourth-grade teachers 

Technology use reported by the fourth-grade teachers varied. 
M elissa used computers to help with remedial work and during 
freeti me. She lamented thatshewould liketo usecomputersmore 
for student use, especially "methods for students to access data 


they need, animation techniques, moviemaking, editing." Robert 
has used technology as "an extra tool to help foster learning." I n 
addition, he used it to develop student technology skills. Robert 
also wrotethat hewanted to learn about grading programs. C hris- 
tinaused it because she felt that "students often react well tovari- 
ousformsof technology and I believestudents benefit." Christina 
wroteabout using her laptop daily, especially "to prepare materials 
for class," also emphasizing usingtechnology for productivity gains. 
The fourth-grade teachers agreed that technology use was appro- 
priate if it supplemented thecurriculum. 

Each fourth-gradeteacher wrotethat heor shefelt inappropri- 
ateuseofthelnternet wasa major risk of using technology. Addi- 
tional risks, according to Christina, included loss of personal in- 
teraction, relying too heavily on technology, and not assessing its 
value before use. These teachers also listed varied goals for tech- 
nology use. M elissa stressed thatshewanted studentsto learn com- 
puter skills. Itwasunclearin Robert's goalsfortechnology to "use 
more H yperStudio program units, and type more unite' if he or 
the students would be actively involved. Christina wanted to de- 
velop more presentations to "replace some of my direct instruc- 
tion," create ra/iew and test materials, and create "CDs that have 
selected Internet sites for students," suggesting that the sites and 
information would be preselected and the students would only 
read the information, not search it out themselves. 

Second-grade teachers were more constructivist than their 
fourth-grade counterparts both in their attitudes and reported 
practices. Kelly was the strongest advocate for allowing students 
to control over their learning and seemed to use technology sup- 
port that effort. M aria expressed a similar commitment but it was 
not as apparent if her students would use technology to control 
and managetheirown learning. What wasclear was M aria's focus 
on addressing student needs. 

Summary of Second and Fourth-Grade 
Teachers Related to Beliefs about Learning 
and Instruction, and Technology Integration 

The fourth-grade teachete beliefs about learning and instruction 
werefai rly consistent with how the/ used tech nology. The/ seemed 
more comfortable leading teacher-directed learning activities and 
used technology to help them do it. These teachers had a much 
stronger need for studentsto use computers to learn technology 
skills, rather than to enhance learning content. M elissa expressed 
interest in pursuing activities that were more student centered. 
H owever, sheadmitted that her current practices reflected a more 
teacher-driven approach. Robert attempted to motivate and in- 
terest students with relevant topics, but there was also a hint that 
he needed to control the process to some degree. C hristina de- 
scribed her teaching philosophy as strongly student centered, yet 
her self-reported practice was decidedly teacher-centered. T here 
was little evidence to suggest that the fourth-grade teachers use 
technology to support active student-directed learning, with in- 
quiry and student ownership. 
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Beliefs about learning and instruction also seemed to drive the 
technology tools these teachers used. T he second-grade teachers 
indicated that they used programs that support student construc- 
tion and development such as Storybook Weaver, Write and Play, 
Reading M ansion, and Countdown Carnival. The fourth-grade 
teachers used more prescriptive programs such as Accelerated 
Reader. This confirms what may seem obvious: that the type of 
software teachers use matches their belief systems. The second- 
gradeteachersgravitated toward moreopen student-centered soft- 
ware, while the fourth-grade teachers did not. This suggests that 
belief systems must be changed before we can expect technology 
to be used to facilitate innovative student-centered learning. 

Discussion 

Two clear patternsemerged: (1) a relationship exists between these 
teacher^ beliefs about learning and instruction and their views 
about technology use; and (2) these second-gradeand fourth-grade 
teachers differ, both in terms of philosophies and technology use. 

Thefirst finding suggested here is that beliefs in learning and 
instruction do indeed align with technology for these teachers. 
But there is surprisingly little confirmation of this relationship in 
the literature. This current finding does seem to confirm Saye's 
(1997) assertion that teachers who expressed constructivist views 
in learning and instruction also tended to use technology in stu- 
dent-centered ways, while conversely, teachers who had teacher- 
centered views about learning and instruction tended to usetech- 
nology in ways that allow them to stay in their comfort zone. 

T he morestri king finding isthat the beliefs of these participat- 
ing second-gradeteachers differed markedly from those expressed 
by their fourth-gradecolleaguesin thisstudy. T hestudied second- 
grade teachers tended to have student-centric beliefs and prac- 
tices. They seemed more interested in having children be part of 
their instruction asactive parti ci pants A 1 1 of the parti ci pant teachers 
indicated that they change their approaches according to the cur- 
rent students' needs, but it was much more evident with the sec- 
ond-gradeteachers. Thisfocuson student-active methodswas also 
apparent in the second-grade teachers' attitudes toward technol- 
ogy. The investigated second-grade teachers seemed more likely 
to use technology to support student-centered environments. 

Thefourth-gradeteachers were much more interested in covering 
content and their own neads and interests I nterestingly, M elissa, the 
most student-centered fourth-grade teacher, once taught at the pre- 
school and at thefirst- and sacond-grade I e/els She also taught in an 
©(tended year classroom, which may have required her to focus more 
on individual student neads Thefourth-gradeteachers tended to fo- 
cus on using technology so that students could learn technological 
skills, and to increaseteacher productivity. 

Thequestion that arises is why would such philosophical dif- 
ferences exi st?Teach er ed u cato rs h ave o bserved th i s p h en o men on 
for years, but have been unable to explain it with any certainty. 
Thequestion asks if approaches to teaching are driven by nature, 
nurture, or a blending of both. It seems reasonable that students 


with certain philosophies aredrawn to one level or another, being 
essentially predisposed oneway or the other. H owever, the influ- 
ence of teacher preparation on philosophies must also be consid- 
ered. 0 nemust ask if teacher preparation is so drastically distinct 
at various grades to lead to differences in teaching approaches. In 
addition, one must question whether, if these differences are 
present, they are desirable, or even intentional. 

Certainly the differences between second- and fourth-grade 
teachers were not on the order of magnitude one might expect 
when comparing secondary vs. elementary. Yet, wedid not expect 
the differences to be so pronounced. Other factors might help 
explain this phenomenon. Thedifferencemight suggest that there 
is a tacit difference in expectations and approaches at different 
grades. It certainly could bean artifact of this principal or school 
district, i.e., teachers with similar dispositions are hired to teach 
thesamegrade, in particular, an SO L exam grade. Principals need 
their schoolsto perform well on thestateexamsand likely putthe 
teachers who are most effective at teaching to the test in the test 
grades (second grade is not tested). 0 r it may be that teachers 
with certain beliefs are drawn to teach certain grades. There is no 
reason to believe that fourth grade must betaughtfrom an objec- 
tivist view, yet these three teachers all articulated such beliefs and 
practices, even though they werealmost apologetic for their views. 
There is little doubt that student creativity, sense of wonder, and 
natural curiosity ebbsasthey grow and maturethrough our schools. 
These findings causeoneto ask: how much of that is attributable 
to thenatural maturation process and how much iscaused by our 
schools? needstofocusand preparestudentsforthe"real world" of 
standardized testing. In addition, theconcernsof imposing asingle 
focus of education are raised, along with long-term impacts of 
state standardized test. Finally, implications for teacher prepara- 
tion are brought up as major concerns in this test-focused envi- 
ronment. 

Future research might examineteacherswho taught beforeand 
after state testing was implemented to see if there are any changes 
in beliefs and practice because of testing. Future studies should 
also confirm teacher- reported beliefs with what the teacher is ac- 
tually doing in the classroom. Sustained observations over many 
sessions might confirm or challenge relationships between beliefs 
and practices. Other studies may track teachers over time to mea- 
sure changes in their beliefs and practices. 

Thisstudy raises bigger questions. Futu restudies should exam- 
inethe way instruction iscarried out, the way technology is used, 
and involvement by teachers in the decision making about tech- 
nology use in theclassroom. Future work should also look at gra- 
dations of objectivist and constructivist beliefs in teachers from 
kindergarten to sixth grade to detect any patterns from early to 
later grades. Such a pattern would have a major effect on the way 
teachers are trained and the way instruction is viewed over the 
course of elementary school. In addition, studies should identify 
other variables, such as professional engagement, that relate to 
beliefs and practices. 
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